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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB Title compds. I [wherein Ro, Rm, Rp = independently H, halo, CF3, OCF3, 

alkyl, alkoxy; with the proviso that not all three of Ro, Rm, Rp = H; R2, 
R3, R4, R5 = independently H, halo, CF3, OCF3, alkyl, alkoxy; with the 
absence of 1- (3-trif luoromethylphenyl ) -3- [3- ( lH-tetrazol-5-yl ) -4 ' - 
trif luoromethylbiphenyl-4-yl ] urea; and their pharmaceutically acceptable 
salts] were prepared for use as chloride channel 

blockers in the treatment of bone metabolic diseases, or diseases 
responsive to inhibition of angiogenesis (no data) . For example, II was 
prepared in 3 steps by coupling of 2-amino-5-bromobenzonitrile with 
[ 4- (trif luoromethyl ) phenyl] boronic acid, cyclization with sodium azide, 
and reaction of biphenylamine with 4-chloro-3-trif luoromethylphenyl 
isocyanate . 
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TI The chloride channel inhibitor N53736 prevents bone 

resorption in ovariectomi zed rats without changing bone formation 

AU Schaller, Sophie; Henriksen, Kim; Sveigaard, Christina; Heegaard, 
Anne-Marie; Helix, Nathalie; Stahlhut, Martin; Ovejero, Maria C . ; 
Johansen, Jens V.; Solberg, Helene; Andersen, Thomas L . ; Hougaard, Dorit; 
Berryman, Mark; Shiodt, Christine B.; Sorensen, Bjorn H.; Lichtenberg, 
Jens; Christophersen, Palle; Foged, Niels T.; Delaisse, Jean-Marie; 
Engsig, Michael T.; Karsdal, Morten A. 

CS Nordic Bioscience A/S, Herlev, Den. 

SO Journal of Bone and Mineral Research (2004), 19(7), 1144-1153 

CODEN: JBMREJ; ISSN: 0884-0431 
PB American Society for Bone and Mineral Research 
DT Journal 
LA English 

AB Chloride channel activity is essential for osteoclast 

function. Consequently, inhibition of the osteoclastic chloride 
channel should prevent bone resorption. Accordingly, we tested a 
chloride channel inhibitor on bone turnover and found 

that it inhibits bone resorption without affecting bone formation. This 
study indicates that chloride channel inhibitors are 
highly promising for treatment of osteoporosis. Introduction: The 
chloride channel inhibitor, NS3736, blocked osteoclastic 
acidification and resorption in vitro with an IC50 value of 30 (iM. 
When tested in the rat ovariectomy model for osteoporosis, daily treatment 
with 30 mg/kg orally protected bone strength and BMD by .apprx.50% 6 wk 
after surgery. Most interestingly, bone formation assessed by 
osteocalcin, mineral apposition rate, and mineralized surface index was 
not inhibited. Materials and Methods: Anal, of chloride 
channels in human osteoclasts revealed that C1C-7 and CLIC1 were 
highly expressed. Furthermore, by electrophysiol . , we detected a 
volume-activated anion channel on human osteoclasts. Screening 50 different 
human tissues showed a broad expression for CLIC1 and a restricted 
immunoreactivity for C1C-7, appearing mainly in osteoclasts, ovaries, 
appendix, and Purkinje cells. This highly selective distribution predicts 
that inhibition of C1C-7 should specifically target osteoclasts in vivo. 
We suggest that NS3736 is inhibiting C1C-7, leading to a bone-specific 
effect in vivo. Results and Conclusion: In conclusion, we show for the 
first time that chloride channel inhibitors can be 

used for prevention of ovariectomy-induced bone loss without impeding bone 
formation. We speculate that the coupling of bone resorption to bone 
formation is linked to the acidification of the resorption lacunae, 
thereby enabling compds . that directly interfere with this process to be 
able to pos. uncouple this process resulting in a net bone gain. 
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CONMe2 



AB ANHCONR1D [A = ( un ) substituted cyclohexyl, Ph, pyridyl, thienyl, naphthyl, 
indolyl, pyrazolyl, oxopyrrolidinyl ; Rl = H, D = (un) substituted Ph, 
cyclohexyl, 2-pyridinyl, CHR2C02H; R2 = (un) substituted Ph; RID = 
CH(C02H)CH2CHR3CH2; R3 = H, OH] were prepared for use as chloride 
channel blockers in the treatment of bone metabolic diseases, 
diseases responsive to modulation of the mast cell or basophil activity, 
diseases responsive to inhibition of angiogenesis, or sickle cell anemia 
(no data). Thus, 4-BrC6H4Me was converted to 4-MeC6H4B (OH) 2 , which was 
oxidized to 4-H02CC6H4B (OH) 2 and amidated to 4-Me2NCOC6H4B (OH) 2 . Coupling 
with 5, 2-Br (H2N) C6H3CN gave 4, 3-H2N (NC) C6H3C6H4CONMe2-4 which was cyclized 
to the tetrazole and treated with 3, 5- (F3C) 2C6H3NCO to give the urea I. 
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TI Inhibition of the Endogenous Volume-regulated Anion Channel (VRAC) in 

HEK293 Cells by Acidic Di-Aryl-Ureas 
AU Helix, N.; Strobaek, D . ; Dahl, B. H.; Christophersen, P. 



CS NeuroSearch A/S, Ballerup, DK-2750, Den. 

SO Journal of Membrane Biology (2003), 196(2), 83-94 

CODEN: JMBBBO; ISSN: 0022-2631 
PB Springer-Verlag New York Inc. 
DT Journal 
LA English 

AB The endogenous volume-regulated anion channel (VRAC) from HEK293 cells was 
Pharmacol, characterized using the whole-cell patch-clamp technique. 
Under isotonic conditions a small (1.3 nS), Ca2+-independent CI 
conductance was measured. However, swelling at 75% tonicity activated a 
VRAC identified as an outward-rectifying anion current (PI > PCI > 
Pgluconate) , which was ATP-dependent and showed inactivation at pos. 
potentials. Activation of this current followed a sigmoid time course, 
reaching a plateau conductance of 42.6 nS after 12-15 min (tl/2 = 7 min). 
The pharmacol. of this VRAC was investigated using standard CI — channel 
blockers (NPPB, DIDS, and tamoxifen) as well as a new group (acidic 
di-aryl ureas) of CI — channel blockers (NS1652, NS3623, NS3749, and 
NS3728). The acidic di-aryl ureas were originally synthesized for 
inhibition of the human erythrocyte CI- conductance in vivo. NS3728 was 
the most potent VRAC blocker in this series (IC50 = 0.40 ^M) and even 
more potent than tamoxifen (2.2 (.iM) . NS3728 accelerated channel 
inactivation at pos. potentials. These results show that acidic di-aryl 
ureas constitute a promising starting point for the synthesis of potent 
inhibitors of VRAC. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB Title compds . [I; 1 of R1-R3 = acidic functional group having pKa < 8 or a 
group convertible in vivo to such a group; R4, R5 and the others of R1-R3 
= independently H, alkyl, alkoxy, OH, halo, CF3, cyano, N02, amino, etc.; 
Y = C(X)NR0, NR0C(X)NR00, etc.; R0, R00 = independently H, alkyl; X = O, 
S; R11-R15 = independently H, alkyl, alkoxy, OH, halo, CF3, cyano 
(substituted) aryl, heteroaryl, phenylamino , etc.] were prepared Thus, 

3- Trif luoromethylphenyl isocyanate and 2-aminobenzoic acid were stirred in 
PhMe to give N-3-trif luoromethylphenyl, N ' -2-carboxyphenyl urea (II). The 
compds. are useful as chloride channel blockers. 

N-3-trif luoromethylphenyl-N' - [4 ' - (dimethylsulf amoyl ) -2- ( lH-tetrazol-5-yl ) - 

4- biphenyl] urea (III) blocked erythrocyte chloride 
channels with KD = 0.3 (xM. 
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AB Title compds . [I; 1 of R1-R3 = acidic functional group having pKa<8 or a 
group convertible in vivo to such a group; R4, R5 and the others of R1-R3 
= H, alkyl, alkoxy, OH, halo, CF3, cyano, N02, amino, etc.; Y = C(:X)NR0, 
NROC ( :X)NR00, etc.; R0, R00 = H, alkyl; X = 0, S; R11-R15 = H, alkyl, 
alkoxy, OH, halo, CF3, cyano, (substituted) aryl, heteroaryl, phenylamino , 
etc.], were prepared Thus, 3-trif luoromethylphenyl isocyanate and 
2-aminobenzoic acid were stirred in PhMe to give N-3-trif luoromethylphenyl- 
N ' -2-carboxyphenyl urea. N-3-trif luoromethylphenyl-N ' - [ 4 ' - 
( dimethyl su If amoyl ) -2- ( lH-tetrazol-5-yl ) -4-biphenyl] urea blocked 
erythrocyte chloride channels with KD = 0.3 (iM. 
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